A 13-year-old boy with an anterior mediastinal mass presented for biopsy under anaesthesia using CT control. A preliminary CT scan of his chest showed worsening airway compression when supine, compared with the lateral position. This confirmed his clinical history of increasing symptoms when supine.
The biopsy was successfully performed with the boy on his side under ketamine-midazolam anaesthesia. This appears to be safer than spontaneously breathing with inhalational anaesthesia or intermittent positive pressure ventilation as it maintains respiratory muscle tone. The loss of respiratory muscle tone with halothane or muscle relaxants may convert borderline respiratory function to overt respiratory failure.
Anaesthetists must be aware that anaesthesia can be extremely hazardous in any patient with a mediastinal mass, especially those with accompanying respiratory or cardiovascular symptoms and signs.
CASE HISTORY
A 13-year-old, 56 kg boy presented with a threemonth history of chronic dry cough unrelieved by courses of antibiotics and inhaled bronchodilators. In the last month there had been an increase in the frequency of the cough with exertion and at night on lying supine. A chest X-ray revealed an anterior mediastinal mass without significant tracheal deviation. Alpha feto-protein was markedly elevated. This usually suggests a germ cell tumour, but confirmational biopsy was requested before treatment was started. Physical examination in the erect position revealed a midline trachea, symmetrical breath sounds with no stridor and no evidence of superior vena cava obstruction. When he lay down he developed a paroxysm of coughing relieved only by sitting up.
A chest ultrasound showed that the mass was lobulated with areas of increased and decreased echogenicity and did not extend into the superior mediastinum. An echocardiogram revealed right atrial compression but no evidence of right or left outflow tract obstruction and good left ventricular function.
Development or aggravation of respiratory or cardiovascular symptoms and signs when these patients lie down is being increasingly recognized as a warning of potential problems during anaesthesia, particularly when respiratory muscle function is depressed by agents such as halothane. Because this patient's symptoms changed with posture and it was planned to do a biopsy under anaesthesia with CT control, it was felt that preliminary CT scans of the chest in the lateral and supine positions before anaesthesia would determine the safer position for the procedure by demonstrating posture-related compression of the airway or heart.
This demonstrated a large non-homogeneous mass lying predominantly to the right of the midline with direct posterior relations being the ascending aorta and the pulmonary outflow tract ( Figure 1 ). When scanned in the right lateral position there was slight compression of the left main bronchus ( Figure 2 ) which worsened on lying supine (Figure 3 ) when he developed excessive coughing and his oxygen saturation fell to 90070.
Because the boy was very anxious we decided to use general anaesthesia. Our department's experience has been that it is safest to preserve spontaneous respiration and to avoid muscle relaxation and intubation. He was placed in the lateral position. Blood pressure, ECG and peripheral oxygen saturation were monitored. Anaesthesia was induced with IV ketamine 2 mg/kg and midazolam 0.1 mg/kg with atropine 0.01 mg/kg, followed by an infusion of ketamine and midazolam (2 mg/kg/hr and 0.1 mg/kg/hr respectively). An oxygen catheter supplied intranasal oxygen at 3 IImin. Two CT guided Trucut biopsies were performed with Anaesthesia and Intensive Care, Vol. 23, No. 5, October 1995 no change in cardiovascular parameters or saturation. Recovery from anaesthesia was likewise uneventful. 
DISCUSSION
The risks associated with general anaesthesia in this patient group are well recognized and reported 1.5. Any patient with respiratory or cardiovascular symptoms and signs attributable to the presence of a mediastinal mass, particularly if aggravated by lying down, should be treated with caution by anaesthetists. Tracheal or bronchial obstruction can occur unexpectedly, particularly during induction, positioning and following extubation. Even asymptomatic patients with mediastinal masses have the potential to develop catastrophic airway obstruction. In addition to airway obstruction, cases have been reported with cardiac tamponade, acute superior vena cava obstruction and obstruction to pulmonary artery flow after induction of anaesthesia.
Oncologists consider it is important to have a tissue diagnosis prior to treatment in order to avoid inappropriate chemotherapy. Although prednisolone and vinicristine are used to treat both T -cell lymphoma and Hodgkin's disease (the commonest mediastinal tumours), most oncologists are unwilling to give steroids to debulk the tumour because they may ablate the cytogenic cell markers. This creates a dilemma of having an extremely compromised patient requiring a tissue diagnosis performed under anaesthesia, versus a therapeutic modality that would make it safer but might compromise subsequent diagnosis and management. We believe that anaesthetists should discuss this problem with the oncologists in each case so that the anaesthetic risk, should respiratory symptoms be present, is balanced against the oncologist's desire for biopsy before treatment with steroids.
A biopsy under local anaesthesia was considered inappropriate in this boy because of his anxiety. Anxiety, pain or high sympathetic tone should be avoided in these patients, as the maximal airflow they can generate is limited and increased ventilatory demand may worsen airflow dynamics by inducing turbulent flow across the obstruction 3 • Our aim was therefore to preserve spontaneous respiration and protect against noxious stimuli that may provoke tachypnoea or cough and thus worsen airflow dynamics. We have used ketamine successfully on a number of occasions and it seems safer than spontaneous respiration with halothane which has resulted in significant airway obstruction with hypoxaemia in some cases. Ketamine maintains intercostal and chest wall tone better than halothane. In this case ketamine/midazolam infusion provided satisfactory conditions. Respiratory arrest is less likely when ketamine is used alone or when combined with midazolam, provided the dose of the latter is kept low as in this case (0.1 mg/kg) and the mass of the tumour in given positions does not cause mechanical obstruction.
In summary, this patient with mediastinal tumour (which proved to be a teratoma on biopsy) had symptoms related to postural change. CT scanning confirmed that the airway was more compressed in the supine position.
